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PROCEEDINGS ARTICLE 

Small, medium, large or supersize? The development 
and evaluation of interventions targeted at portion size 

WM Vermeer 1 , IHM Steenhuis 2 and MP Poelman 2 

In the past decades, portion sizes of high-caloric foods and drinks have increased and can be considered an important 
environmental obesogenic factor. This paper describes a research project in which the feasibility and effectiveness of 
environmental interventions targeted at portion size was evaluated. The studies that we conducted revealed that portion size 
labeling, offering a larger variety of portion sizes, and proportional pricing (that is, a comparable price per unit regardless of the 
size) were considered feasible to implement according to both consumers and point-of-purchase representatives. Studies into the 
effectiveness of these interventions demonstrated that the impact of portion size labeling on the (intended) consumption of soft 
drinks was, at most, modest. Furthermore, the introduction of smaller portion sizes of hot meals in worksite cafeterias in addition to 
the existing size stimulated a moderate number of consumers to replace their large meals by a small meal. Elaborating on these 
findings, we advocate further research into communication and marketing strategies related to portion size interventions; the 
development of environmental portion size interventions as well as educational interventions that improve people's ability to deal 
with a 'super-sized' environment; the implementation of regulation with respect to portion size labeling, and the use of nudges 
to stimulate consumers to select healthier portion sizes. 
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INTRODUCTION 

In the 1970s, fast-food restaurant marketing directors conceived 
that consumers would buy more of their products if they were 
sold in large sizes and if value size pricing (that is, a lower price per 
unit for large portion sizes compared to small portion sizes) was 
employed. 1 Rapidly, other companies in the fast food and 
packaged-food industry copied the strategy of increasing portion 
sizes and value size pricing, and a culture of supersizing was 
steadily created. 2,3 

Several studies show that portion sizes, especially of high- 
caloric foods and drinks, have increased enormously in recent 
decades. 4-8 Although the United States is known for its super- 
sizing practices, portion sizes have also increased in Europe. 4,6 
Barbara Rolls has illustrated in numerous studies (described 
elsewhere in this supplement) that large portion sizes of 
(energy-dense) food may lead to an increased food intake. Many 
studies have found that large portion sizes enhance consumption 
both in the case of single-meal settings 9-11 and in cases when 
people are chronically exposed to large portion sizes. 12,13 

In combination with the development of growing portion sizes, 
norms about standard quantities that are appropriate to consume 
have gradually changed and many people have difficulties 
defining what a normal portion size is. This phenomenon has 
been described as 'portion distortion' and studies have found that 
in the case of high-caloric foods and drinks, people tend to 
perceive larger quantities than recommended by the dietary 
guidelines, as appropriate amounts to eat at a single occasion. 14-16 

Supersized portions of high-caloric foods and drinks can be 
considered the key environmental obesogenic factors. The 
ANalysis Grid for Environments Linked to Obesity is a framework 



that has been developed for identifying and prioritizing environ- 
mental interventions for obesity). 17 Within this framework, large 
portion sizes combined with value size pricing are situated in the 
physical and economic environment and can be considered a 
valid starting point for the development of environmental 
interventions directed at the prevention of weight gain. This 
paper describes a research project that we conducted aiming to 
evaluate the feasibility and effectiveness of environmental 
interventions targeted at portion size. The studies that were part 
of this project have been published in more detail elsewhere. 18-25 
Therefore, only a short overview of the main findings and the 
references will be given in this paper. This paper will focus on 
putting the results of our research project in a broader perspective 
and providing future directions for both research and practice. 



THE DEVELOPMENT AND FEASIBILITY OF INTERVENTIONS 
TARGETED AT PORTION SIZE 

The onset of the research project consisted of conducting a review 
identifying possibilities for interventions targeted at portion size. 
On the basis of the intervention studies that were reviewed, we 
developed a framework for portion size interventions, 18 see 
Figure 1 . The framework shows that the underlying factors causing 
portion distortion can be diminished by environmental interven- 
tions in, among others, the physical and economic food 
environment. Furthermore, interventions that are targeted at the 
selection of food are of great value because once a larger portion 
is selected, over-consumption is very likely to occur. On the basis 
of the literature review the following interventions were identified 
to study further: offering a larger variety of small portion sizes, 
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Figure 1. Framework for portion size interventions. Original work published under CC-BY 2.0 license in International Journal of Behavioral 
Nutrition and Physical Activity 2009, 6:58, doi:1 0.1 186/1479-5868-6-58, 2009 Steenhuis and Vermeer; licensee BioMed Central Ltd. 



reducing portion sizes, pricing strategies such as proportional 
pricing (that is, removing beneficial prices for large sizes by 
keeping the price per gram stable along different sizes), and 
portion size labeling. 

After identifying opportunities for interventions targeted at 
portion size, their feasibility was assessed in two qualitative 
studies. The perspectives of both consumers 25 and point-of- 
purchase representatives were taken into account. 24 On the basis 
of the attitudes that the study participants of both studies 
expressed towards various interventions targeted at portion size, 
we concluded that adding smaller sizes to the assortment and 
portion size labeling were the most feasible interventions to 
implement. In settings such as worksite cafeterias, a proportional 
pricing strategy was considered to be feasible as well. After having 
identified these three environmental interventions as feasible, a 
number of studies were conducted in order to evaluate to which 
extent they were effective in altering consumers' food intake. 

The effectiveness of portion size labeling 

As illustrated elsewhere in this supplement by Christina Roberto, 
food labels can provide consumers with simple and practical 
information, which can empower them to make healthier 
choices. 26 Our aim was to study whether portion size labeling 
was a helpful tool for consumers to select appropriate portion 
sizes. Before evaluating the impact of portion size labeling on size 
choices and consumption behavior, we conducted a questionnaire 
study in order to identify the most promising format of portion 
size labeling. 21 The results showed that reference portion size 
labeling (that is, labels that provided consumers with a reference 



portion size) increased the likelihood that participants chose small 
sizes of soft drink compared with labels that only communicated 
the amount of soft drink in milliliters (although this was a 
statistical trend). The stimulus material in this study however was 
presented through photographs. In a subsequent field experi- 
ment, the effectiveness of reference portion size and caloric 
Guidelines for Daily Amounts labeling on consumers' portion size 
choices and consumption was assessed 22 Portion size and caloric 
Guidelines for Daily Amounts labeling were found to have no 
effect on soft drink intake. This is in line with two other studies 
that did not demonstrate effects of portion size labeling on size 
choice, consumption or purchase behavior either 27-29 All in all, 
the two studies that we conducted to assess the impact of portion 
size labeling did not provide unambiguous conclusions and 
suggest that the effects of portion size labeling changing the 
preferences to smaller portions are expected, at most, to be small. 

The effectiveness of a larger variety of portion sizes and 
proportional pricing 

One of the reasons why large portions are preferentially 
consumed is value for money and, as mentioned above, in many 
settings value size pricing is employed. Conversely, pricing 
strategies could be used to stimulate smaller size choices by 
proportional pricing of small and large portions. Studies have 
demonstrated the effectiveness of pricing strategies targeted at 
altering the type of food that consumers purchase. 30,31 Only one 
study was known, however, assessing the impact of (a single 
exposure to) pricing strategies on portion size choices. 28 We 
studied the impact of a larger variety of small portion sizes and 



International Journal of Obesity (2014) SI 3 -SI 8 



© 2014 Macmillan Publishers Limited 



Development and evaluation of interventions targeted at portion size 
WM Vermeer et al 



proportional pricing of hot meals in a longitudinal randomized 
controlled trial that took place in 26 worksite cafeterias. 23 
Participating worksite cafeterias were randomly allocated to either 
an experimental condition in which a smaller portion was offered 
in addition to the existing portion and proportional pricing was 
employed, an experimental condition in which a smaller portion 
was added to the assortment and value size pricing was 
employed, or the control condition in which only the existing 
size of the hot meal was available. The results showed that after 
the introduction of small meals, a small group (that is, 10%) of 
worksite cafeteria visitors replaced their large meals with small 
meals, but that proportional pricing had no effect. It is possible 
that proportional pricing did not affect purchase behavior because 
the price differences between the portion sizes were too small 
and the prices in worksite cafeterias are generally low. The results 
also showed that the sales figures of fried snacks did not increase, 
suggesting that consumers did not compensate for their small 
meals by purchasing more snacks and thereby eliminating the 
beneficial effects of selecting the small portion size. On the other 
hand, based on consumer data, there were some indications of 
compensatory food intake: 14% of the participants who chose a 
small meal in the worksite cafeteria reported, among other things, 
having larger meals than they usually have at home. Finally, the 
small meal attracted a relevant target group, as small meal 
purchases were positively related to being female and to body 
mass index (the latter was borderline significant). In addition to 
evaluating the effect of introducing smaller meals and propor- 
tional pricing in worksite cafeterias, a process evaluation was 
carried out. 20 The results showed that offering a small meal, in 
addition to the existing size meal, as well as proportional pricing 
were generally implemented as prescribed by the protocol. 

PUBLIC HEALTH IMPLICATIONS 

The studies that we conducted revealed that portion size labeling, 
offering a larger variety of portion sizes, and proportional pricing 
were feasible interventions to implement according to both 
consumers and point-of-purchase representatives. With respect to 
the effectiveness of these interventions, our results indicated that 
the effect of portion size labeling on the (intended) consumption 
of soft drinks was, at most, modest. However, a format indicating 
the number of servings per soft drink cup seemed most 
promising. Lastly, the introduction of a smaller portion size of 
hot meals in worksite cafeterias in addition to the existing size 
could be considered a sustainable intervention that can help a 
reasonable and relevant proportion of guests to replace their large 
meal with a small meal. There is however a risk of compensatory 
food intake. 

On the basis of the results of this research project, some public 
health implications and suggestions for further research will be 
summarized. These implications and research suggestions will be 
organized along the theme communication of interventions 
targeted at portion size, education about dealing with large 
portion sizes, regulation with respect to portion size labeling and 
nudging. 

Communication to the consumers of interventions targeted at 
portion size 

During the focus group discussions with the consumers, some 
participants mentioned that the acceptability of such interven- 
tions would depend on how these interventions were to be 
communicated to the general public. Developing adequate 
communication strategies for public health interventions is 
generally an important but challenging aspect of the implementa- 
tion process. 32 With respect to the communication of interven- 
tions targeted at portion size there are some possibilities. A first 
option is to communicate the health aspects as the rationale 
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behind these interventions. There are, however, two aspects that 
hamper this approach. First, our focus group study results showed 
that some consumers considered interventions targeted at portion 
size (such as the reduction of portion sizes) as paternalistic 25 This 
topic will be further discussed later in this paper. Second, for 
many, the connection between portion sizes and weight control is 
not that obvious. Often, people think that the type of food 
is important rather than how much of it is consumed. This is 
illustrated by a survey study from the American Institute for 
Cancer Research showing that 78% of the respondents believed 
that eating certain types of foods and avoiding others is more 
important than the amount of food that is consumed. 33 

Besides emphasizing health as the rationale behind interven- 
tions targeted at portion size, another option is to stress other 
aspects when communicating such interventions to consumers. 
The idea behind this strategy is that, in general, companies are 
reluctant to reduce their prices along with reducing portion sizes. 
On the other hand, consumers want value for their money, 1 and 
are therefore likely to distrust the motives of companies that 
reduce their portion sizes (most likely without lowering their 
prices). Lowering prices along with a reduction in portion sizes is 
generally not that obvious. The main reason for this is that the 
costs of many food and drink items are mainly due to the costs of 
their development, marketing and the logistics behind them as 
opposed to costs of the commodities themselves. Again, this 
stresses the importance of adequately communicating interven- 
tions targeting portion size. An option for the communication of 
portion size reductions would therefore be to emphasize other 
types of value such as quality or exclusivity. An example is the 
pricing of soft drinks in fast-food settings compared with cafes 
and restaurants. Informal observations in fast-food restaurants in 
the Netherlands show that consumers pay approximately €0.42 
per 100 ml for soft drinks that are served in disposable cups 
containing 300-500 ml. In regular cafes and restaurants, soft 
drinks are often sold in glass bottles containing 200 ml. The 
bottles might contribute to a more positively perceived taste, 
quality and exclusivity. Accordingly, consumers are prepared to 
pay approximately €1.10 per 100 ml for a seemingly identical 
product (although it should be mentioned that post mix soft 
drinks that are served in fast-food restaurants are somewhat 
differently produced than soft drinks that are sold in bottles). 
Obviously, this does not apply to all products and there is a large 
group of consumers who equate value-for-money to quantity 
rather than to quality. Nevertheless, it would be worthwhile to 
assess the effects of selling (a sense of) quality and 'premium- 
ness', rather than translating value into large sizes. Social 
marketing experts aim to develop and deliver products that offer 
real value to the customer by using a combination of all the 
marketing components (that is, product, price, place and 
promotion) and their insights could be helpful for the develop- 
ment of positioning strategies with respect to smaller portion 

34 

sizes. 

A last option would be not communicating portion size 
reductions at all. This could be achieved by a gradual and implicit 
or 'stealth' reduction in portion sizes. Akin to portion sizes that 
have not increased overnight, reductions in portion sizes could 
also be carried out steadily over time. An example is single candy 
bars, available at different point-of-choice settings, that weighed 
60 g in 1999, then reduced to 54 g in 2001 and then to 51 g in 
2008 (ref. 6)a 15% decrease in less than 10 years. To our 
knowledge, this has not been explicitly communicated, nor were 
the prices reduced. As this has not led to a boycott of the 
manufacturer of this candy bar, in some cases not communicating 
portion size reductions seems to be an option. Another advantage 
of stealth portion size reduction is that cognitive signals triggering 
compensatory food intake are less likely to occur. On the other 
hand, as the point-of-purchase representatives mentioned, there 
is a risk of a loss of credibility that many companies are unwilling 
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to take. A last stealth intervention strategy that is worth 
investigating is a combination of portion size reduction and a 
decrease in energy density (that is, the number of calories per 
gram). Rolls et al. 35 have studied the combined effects of 
reductions of portion sizes and lowering the energy density and 
concluded that consuming low-energy-dense foods allows indivi- 
duals to decrease energy intake while still consuming satisfying 
portions and maintaining satiety (see elsewhere in this supple- 
ment). It is however unclear which products are suitable for stealth 
portion size reductions, and to what extent portion size reductions 
(possibly accompanied by a decrease in energy density) can take 
place without a loss of credibility or increasing the risk of 
compensation behavior. In general, further research into commu- 
nication and marketing strategies related to portion size 
interventions is needed. 

Education about dealing with large portion sizes 
On the basis of the qualitative studies among both consumers and 
point-of-purchase representatives, the most realistic scenario with 
respect to implementing interventions targeted at portion sizes is 
that smaller portion sizes of high-caloric products are being made 
available without removing the large ones. Therefore, interventions 
targeted at portion size should have a multiple focus. First, 
interventions are needed that are situated in point-of-purchase 
settings, as is the case with the studies that were part of this 
research project. Secondly, interventions targeted at portion size 
could train people how to deal with a 'super-sized' food 
environment by educating them about portion distortion, self- 
regulation and pre-meal planning. 36-38 For instance, the Portion- 
Size@warenessTool is aimed at addressing awareness of reference 
portion sizes as well as the range of factors that trigger 
overconsumption from larger portions. 38 Furthermore, we (IHS, 
MPP) are currently evaluating a comprehensive educational 
portion control intervention program among overweight and 
obese individuals. This program aims to (1) increase portion size 
awareness; 38 (2) enhance self-regulation skills regarding portion 
control; 39 (3) improve portion and energy-density control cooking 
skills; and (4) support people creating a portion size-friendly home 
environment. The program is based on theoretical insights from 
self-regulation theory, action planning and coping planning, and is 
directed at improving people's ability to control and maintain 
adequate portion size selection and intake, thereby resisting 
environmental stimuli by which one is triggered to select large 
food portions. 

Regulation with respect to portion size labeling 
Labeling generally seems to be a widely endorsed intervention in 
the battle against obesity. However, this approach seems to be 
founded on overly high expectations with respect to the impact of 
labeling. Following from our and others' study findings, 28,29,40 we 
cannot affirm that portion size labeling has a convincing impact 
on consumer behavior. It is therefore concluded that transparent 
and correct information should lie at the basis of a healthy food 
environment, but that it is not sufficient to improve consumers' 
eating patterns. This means that high-quality information provi- 
sion with respect to portion sizes is a minimal and crucial aspect of 
a healthy nutrition environment. Unfortunately, current portion 
size labeling is often not in line with marketplace portions and 
therefore confusing. 41 A recent study has found that consumers 
are more willing to believe (and consequently consume more 
when confronted with) a label that depicts a medium-sized item 
as a smaller item than as a larger item. Thus, a small-sized item 
that is mislabeled as 'large' (or 'medium') is less likely to be 
believed than a large-sized item that is mislabeled as 'small' (or 
'medium'). Consumers are not aware of this phenomenon that has 
been described as the 'asymmetric size label effect' 42 This means 
that due to the asymmetric size label effect, consumers could be 
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more likely to believe the portion size information from 
manufacturers (suggesting large reference sizes) than based on 
nutritional guidelines (suggesting small reference portion sizes). 

All in all, communication with respect to (reference) portion 
sizes is currently ambiguous and therefore often not helping 
consumers in making informed choices. Another problem is that 
the information provided is often not in line with the nutritional 
guidelines. We therefore advocate regulations that enforce clear 
and realistic norms with respect to reference portion sizes and 
their communication and labeling. 

Nudging 

Over time, portion sizes have gradually and 'stealthily' increased, 
and thereby contributed to the prevalence of overweight and 
obesity. 43 An important strength of our studies is that we 
evaluated interventions that were judged by stakeholders to be 
feasible to implement (that is, portion size labeling, proportional 
pricing and adding smaller sizes to the portfolio). However, the 
study results demonstrated only modest effects of the feasible 
interventions on behavior. 

A (gradual) decrease in portion sizes (as mentioned above) and 
an elimination of the largest portion sizes of high-caloric snacks 
and drinks would be more invasive interventions hampering 
consumers to select large volumes and thereby eliminating the 
most proximal driver of passive overconsumption (see Figure 1). 
We therefore hypothesize such interventions to be more effective 
in reducing food intake than the ones that were evaluated in this 
research project. On the basis of the qualitative studies among 
point-of-purchase representatives, such reductions and elimina- 
tions seem risky for food companies and therefore not logical 
steps to take. In this light, formal legislation would be necessary, 
which leads to the question of the role of the government on this 
issue. As illustrated by both our focus group studies among 
consumers 24 and former mayor Bloomberg's idle attempt to ban 
the larges sodas sizes in New York City, 44 many people feel very 
strongly that governmental initiatives with respect to portion sizes 
are paternalistic. Our focus group data and the controversial ban 
of large soft drink size in NYC correspond to a vivid and wide- 
ranging debate about this issue. 45 Apparently, people have 
negative attitudes towards perceived restrictions on their freedom 
of choice, especially if the government is involved. This is 
interesting to observe since it is, and always has been, a given 
fact that consumers are confronted with an assortment of food 
and available choices, offered and created by an external party. 
Thaler and Sunstein 46 describe this as follows: 'Just as no building 
lacks an architecture, so no choice lacks a context'. This implies 
that it is impossible to eliminate contextual factors that affect 
behavior, or as Quigley 47 describes it: 'Choice architecture is all 
around us. As such, our choices are constantly at the behest of a 
myriad of influences. We do not, therefore, even have to consider 
new policy initiatives to see that our choice-environment and 
health-affecting decisions are to some extent already shaped and 
constructed.' 

Certainly, people should be held accountable for their own 
behavior. It is, however, questionable whether the food environ- 
ment as it is currently designed, sufficiently facilitates consumers 
in making healthy choices. During the interviews, the point-of- 
purchase representatives claimed that consumers influence the 
assortment because demand creates the offerings and it is in the 
interest of the producers to respond to consumer demands. This 
seems (at least partly) true: the industry offers choices and 
consumers are free to choose that which and how much they eat. 
As illustrated by the same interviews with the point-of-purchase 
representatives; 24 however, it was said by the participants that the 
main interest of the food industry is increasing its profits by selling 
as much food as possible. Therefore, in many cases, the goals of 
the food industry conflict with the interest of public health, often 
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resulting in an unhealthy food environment. When applying this 
to portion sizes, the choice is often between large and extra large. 
Moreover, the industry actively creates a demand for large sizes, 
and, over time, larger sizes have been added to the portfolio while 
smaller sizes have been removed. 6,43 This means that, as is the 
case with any given assortment, consumers' individual freedoms 
have been limited. Nevertheless, we found that consumers in our 
focus group study did not seem to consider restrictions to their 
freedom stemming from commercial parties (as opposed to 
governmental interventions) as paternalistic. This surprising and 
paradoxical observation leads us to describe this phenomenon as 
the 'paternalization paradox'. As choice architecture is all around 
us anyway, Quigley 47 argues however that there are reasons to 
prefer sets of health-affecting options that have been intentionally 
designed by the state (and are intended to contribute to the 
health of its citizens), rather than those that stem from, for 
instance, corporate parties (and rather directed at increasing 
profits than at people's health). Even so, possibly resulting from 
the paternalization paradox, governments seem unwilling to 
demand portion size reductions and the elimination of the largest 
portion sizes. Afraid of being accused of paternalism, governments 
prefer to stress the importance of people's individual responsi- 
bility and information provision. 

An alternative approach to this dilemma seems to be libertarian 
paternalism'. Libertarian paternalists try to steer people's behavior 
in welfare-promoting directions without blocking choices or 
eliminating freedom of choice. 46 Libertarian paternalism is based 
on the assumption that people's choices and preferences are 
strongly influenced by contextual factors. One example of a 
contextual factor is that people do not tend to depart from the 
status quo situation. This means that default settings strongly 
steer people's choices even when better alternatives are 
available. 48 Therefore, choice architects can design the choice 
environment and thereby 'nudge' people to make behavioral 
choices that are in the best interests of their personal wellbeing 
and the public good 49 Instances of the use of nudges to affect 
behavior are organ donation or participation in cancer screening 
programs. 47 According to libertarian paternalists, people should 
always be given the freedom to make their own perhaps 
unhealthy choices. However, unhealthy options should cease to 
be so heavily marketed or set as the default. 

The principles of libertarian paternalism seem to be feasible and 
useful in shaping a more 'portion-friendly' choice environment. 
Most importantly, this means that portion sizes that are in line 
with the nutritional guidelines should become the default option. 
This would mean that 'healthy' portion sizes are the most visible 
and explicitly labeled and marketed. Furthermore, portion sizes as 
recommended by the nutritional guidelines should be the most 
attractively priced, and the sizes given unless otherwise requested. 
This means that the routinely asked question 'Would you like that 
in small, medium, large or super-size?' would become superfluous 
and that customers will automatically receive the smallest item, 
unless they explicitly demand otherwise. 

All in all, portion sizes have increased significantly over the past 
decades and can be considered an important obesogenic factor. 
The results of the research project described in this paper showed 
that portion size labeling, offering a larger variety of portion sizes, 
and proportional pricing were considered feasible to implement 
according to both consumers and point-of-purchase representa- 
tives. Studies into the effectiveness of these interventions 
demonstrated that the impact of portion size labeling on the 
(intended) consumption of soft drinks was, at most, modest. 
Furthermore, the introduction of smaller portion sizes of hot meals 
in worksite cafeterias in addition to the existing size stimulated 
a moderate number of consumers to replace their large meals 
by a small meal. Elaborating on these findings, we advocate 
further research into communication and marketing strategies 
related to portion size interventions; the development of both 
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environmental portion size interventions and educational inter- 
ventions that train people how to deal with a 'super-sized' food 
environment; the implementation of regulation with respect to 
portion size labeling; and the use of nudges to stimulate 
consumers to select healthier portion sizes. 

CONFLICT OF INTEREST 

The authors declare no conflict of interest. 



ACKNOWLEDGEMENTS 

We would like to thank Jaap Seidell and Franca Leeuwis for their collaboration during 
this project. This article is published as part of a proceeding supplement from a 
conference sponsored by the Center for Obesity Research & Education at the Temple 
University. The conference and supplement were funded by an unrestricted 
educational grant from Con Agra Foods to the Temple University. 



REFERENCES 

1 Wansink B. Can package size accelerate usage volume? J Mark 1996; 60. 

2 Popkin BM. The World is Fat: the Fads, Trends, Policies, and Products that are 
Fattening the Human Race. London: Penguin Books, 2008. 

3 Sharpe KM, Staelin R. Consumption effects of bundling: consumer perceptions, 
firm actions, and public policy implications. J Public Policy Mark 2010; 29: 170-188. 

4 Matthiessen J, Fagt S, Biltoft-Jensen A, Beck AM, Ovesen L. Size makes a differ- 
ence. Public Health Nutr 2003; 6: 65-72. 

5 Nielsen SJ, Popkin BM. Patterns and trends in food portion sizes, 1977-1 998. JAMA 
2003; 289: 450-453. 

6 Steenhuis IH, Leeuwis FH, Small Vermeer WM. medium, large or supersize: 
trends in food portion sizes in The Netherlands. Public Health Nutr 2010; 13: 
852-857. 

7 Young LR, Nestle M. Expanding portion sizes in the US marketplace: implications 
for nutrition counseling. J Am Diet Assoc 2003; 103: 231-234. 

8 Young LR, Nestle M. Portion sizes and obesity: responses of fast-food companies. 
J Public Health Policy 2007; 28: 238-248. 

9 Burger KS, Fisher JO, Johnson SL. Mechanisms behind the portion size effect: 
visibility and bite size. Obesity 2011; 19: 546-551. 

10 Diliberti N, Bordi PL, Conklin MT, Roe LS, Rolls BJ. Increased portion size leads to 
increased energy intake in a restaurant meal. Obes Res 2004; 12: 562-568. 

11 Rolls BJ, Morris EL, Roe LS. Portion size of food affects energy intake in 
normal-weight and overweight men and women. Am J Clin Nutr 2002; 76: 
1207-1213. 

12 Jeffery RW, Rydell S, Dunn CL, Harnack U, Levine AS, Pentel PR et al. Effects of 
portion size on chronic energy intake. Int J Behav Nutr Phys Activity 2007; 4: 27. 

13 Rolls BJ, Roe LS, Meengs JS. The effect of large portion sizes on energy intake is 
sustained for 11 days. Obesity 2007; 15: 1535-1543. 

14 Bryant R, Dundes L. Portion distortion: a study of college students. J Consum Aff 
2005; 39: 399-408. 

15 Burger KS, Kern M, Coleman KJ. Characteristics of self-selected portion size in 
young adults. J Am Diet Assoc 2007; 107: 61 1-618. 

16 Schwartz J, Byrd-Bredbenner C Portion distortion: typical portion sizes selected 
by young adults. J Am Diet Assoc 2006; 106: 1412-1418. 

17 Swinburn B, Egger G, Raza F. Dissecting obesogenic environments: the 
development and application of a framework for identifying and prioritizing 
environmental interventions for obesity. Prev Med 1999; 29: 563-570. 

18 Steenhuis IH, Vermeer WM. Portion size: review and framework for interventions. 
Int J Behav Nutr Phys Act 2009; 6: 58. 

19 Vermeer WM, Alting E, Steenhuis IH, Seidell JC Value for money or making the 
healthy choice: the impact of proportional pricing on consumers' portion size 
choices. Eur J Public Health 2010; 20: 65-69. 

20 Vermeer WM, Leeuwis FH, Koprulu S, Zouitni O, Seidell JC, Steenhuis IH. 
The process evaluation of two interventions aimed at portion size in worksite 
cafeterias. J Hum Nutr Diet 2012; 25: 180-188. 

21 Vermeer WM, Steenhuis IH, Leeuwis FH, Bos AE, de Boer M, Seidell JC Portion size 
labeling and intended soft drink consumption: the impact of labeling format and 
size portfolio. J Nutr Edu Behav 2010; 42: 422-426. 

22 Vermeer WM, Steenhuis IH, Leeuwis FH, Bos AE, de Boer M, Seidell JC View the 
label before you view the movie: a field experiment into the impact of portion 
size and Guideline Daily Amounts labelling on soft drinks in cinemas. BMC public 
health 2011; 11: 438. 

23 Vermeer WM, Steenhuis IH, Leeuwis FH, Heymans MW, Seidell JC Small portion 
sizes in worksite cafeterias: do they help consumers to reduce their food intake? 
Int J Obes 2011; 35: 1200-1207. 



© 2014 Macmillan Publishers Limited 



International Journal of Obesity (2014) S13-S18 




Development and evaluation of interventions targeted at portion size 

WM Vermeer et al 



S18 

24 Vermeer WM, Steenhuis IH, Seidell JC. From the point-of-purchase perspective: 
a qualitative study of the feasibility of interventions aimed at portion-size. Health 
policy 2009; 90: 73-80. 

25 Vermeer WM, Steenhuis IH, Seidell JC. Portion size: a qualitative study of 
consumers' attitudes toward point-of-purchase interventions aimed at 
portion size. Health Edu Res 2010; 25: 109-120. 

26 Roberto CA, Schwartz MB, Brownell KD. Rationale and evidence for menu-labeling 
legislation. Am J Prev Med 2009; 37: 546-551. 

27 Elbel B, Kersh R, Brescoll VL, Dixon LB. Calorie labeling and food choices: a first 
look at the effects on low-income people in New York City. Health Aff 2009; 28: 
w1110-w1121. 

28 Harnack LJ, French SA, Oakes JM, Story MT, Jeffery RW, Rydell SA. Effects of calorie 
labeling and value size pricing on fast food meal choices: results from an 
experimental trial. Int J Behav Nutr Phys J 2008; 5: 63. 

29 Ueland O, Cardello AV, Merrill EP, Lesher LL. Effect of portion size information on 
food intake. J Am Diet Assoc 2009; 109: 124-127. 

30 French SA, Jeffery RW, Story M, Breitlow KK, Baxter JS, Han nan P et al. 
Pricing and promotion effects on low-fat vending snack purchases: the 
CHIPS Study. Am J Public Health 2001; 91: 112-117. 

31 Horgen KB, Brownell KD. Comparison of price change and health message 
interventions in promoting healthy food choices. Health Psychol 2002; 21: 505-512. 

32 Guttman N, Salmon CT. Guilt, fear, stigma and knowledge gaps: ethical issues in 
public health communication interventions. Bioethics 2004; 18: 531-552. 

33 Out of ProPORTION. Portion Sizes a Major Problem in Americans' Weight Gain. 
Calorie Control Council: Atlanta, GA, 2000. 

34 Thackeray R, Neiger BL, Hanson CL. Developing a promotional strategy: important 
questions for social marketing. Health Prom Prac 2007; 8: 332-336. 

35 Rolls BJ, Roe LS, Meengs JS. Reductions in portion size and energy density of 
foods are additive and lead to sustained decreases in energy intake. Am J Clin 
Nutr 2006; 83: 11-17. 

36 Brunstrom JM. The control of meal size in human subjects: a role for expected 
satiety, expected satiation and premeal planning. Proc Nutr Soc 201 1; 70: 155-161. 

37 Faulkner GP, Pourshahidi LK, Wallace JM, Kerr MA, Crorie M. Livingstone MBE. 
Serving size guidance for consumers: is it effective?. Proc Nutr Soc 2012; 71: 
610-621. 



38 Poelman MP, Steenhuis IH, de Vet E, Seidell JC. The development and evaluation 
of an internet-based intervention to increase awareness about food portion sizes: 
a randomized, controlled trial. J Nutr Edu Behav 2013; 45: 701-707. 

39 Poelman MP, de Vet E, Velema E, Seidell JC, Steenhuis IH. Behavioural strategies to 
control the amount of food selected and consumed. Appetite 2013; 72: 156-165. 

40 Harnack LJ, French SA. Effect of point-of-purchase calorie labeling on restaurant 
and cafeteria food choices: a review of the literature. Int J Behav Nutr Phys Act 
2008; 5: 51. 

41 Young LR, Nestle M. Food labels consistently underestimate the actual weights of 
single-serving baked products. J Am Diet Assoc 1995; 95: 1150-1151. 

42 Aydinoglu N, Krishna A. Guiltless gluttony: the asymmetric effect of size labels on 
size perceptions and consumption. J Consum Res 2011; 37: 1095-1112. 

43 Young LR, Nestle M. The contribution of expanding portion sizes to the US obesity 
epidemic. Am J Public Health 2002; 92: 246-249. 

44 Grynbaum M. Judge blocks New York City's limits on big sugary drinks. The New 
York Times 2013, 11 March. 

45 Holm S. Obesity interventions and ethics. Obes Rev 2007; 8 (Suppl 1): 207-210. 

46 Thaler R, Sunstein C. Nudge: Improving Decisions about Health, Wealth, and 
Happiness. Penguin Books Ltd.: New York, 2009. 

47 Quigley M. Nudging for health: on public policy and designing choice archi- 
tecture. Med Law Rev 2013; 21: 588-621. 

48 Loewenstein G, Brennan T, Volpp KG. Asymmetric paternalism to improve health 
behaviors. JAMA 2007; 298: 241 5-241 7. 

49 Brownell KD, Kersh R, Ludwig DS, Post RC, Puhl RM, Schwartz MB et al. Personal 
responsibility and obesity: a constructive approach to a controversial issue. Health 
Aff 2010; 29: 379-387. 




This work is licensed under a Creative Commons Attribution 3.0 
Unported License. The images or other third party material in this 



article are included in the article's Creative Commons license, unless indicated 
otherwise in the credit line; if the material is not included under the Creative Commons 
license, users will need to obtain permission from the license holder to reproduce 
the material. To view a copy of this license, visit http://creativecommons.org/ 
licenses/by/3.0/ 



International Journal of Obesity (2014) S13-S18 



© 2014 Macmillan Publishers Limited 



